The information expressed in humanistic datasets is inextricably tied to a wider discursive environment that is irreducible to complete formal representation. Humanities scholars must wrestle with this fact when they attempt to publish or consume structured data. The practice of "nanopublication", which originated in the e-science domain, offers a way to maintain the connection between formal representations of humanistic data and its discursive basis. In this paper we describe nanopublication, its potential applicability to the humanities, and our experience curating humanities nanopublications in the PeriodO 
INTRODUCTION
1 use specialized theoretical language, their use of this language is often unstable, ambiguous, and highly contested. Perhaps, then, a publishing technique that seeks to eliminate such ambiguity is ill-suited for 80 these fields.
81
A related obstacle to the adoption of nanopublication beyond the hard sciences has to do with 82 differences in the role played by "facts". Researchers trained in the hard sciences understand their work to 83 be cumulative: scientists "stand on the shoulders of giants" and build upon the work of earlier researchers.
84
While scientists can in principle go back and recreate the experiments of their predecessors, in practice they 85 do this only when the results of those experiments have not been sufficiently established as facts. Efficient 86 cumulative research requires that, most of the time, they simply trust that the facts they inherit work as 87 advertised. Something like this process seems to be assumed by many proponents of nanopublications.
88
For example, Mons and Velterop (2009) claim that a major goal of nanopublication is to "elevate" factual 89 observations made by scientists into standardized packages that can be accumulated in databases, at least 90 until they are proved wrong. These standardized packages can then be automatically or semi-automatically 91 analyzed to produce new factual observations (or hypotheses about potential observations), and the cycle 92 continues.
93
Yet as Mink (1966) observed, not all forms of research and scholarship are aimed at producing 94 "detachable conclusions" that can serve as the basis for a cumulative process of knowledge production. He contrasted science to the study of history, which, lacking both explicit methodology and uniform 101 consensus on the meanings of its concepts, does not produce "detachable conclusions". But 
Motivation

127
In their work, archaeologists and historians frequently refer to time periods, such as "Classical Iberian Pe- scattered throughout myriad publications and are often treated as shared, assumed knowledge. This leads to difficulty and repeated effort when scholars want to visualize their data in space and over time, which 132 requires mapping these discursive period labels to discrete spatiotemporal ranges (Rabinowitz, 2014 Period" and its start and end points are labeled as "525 BC" and "400 BC" respectively. The spatial extent 156 of both definitions is labeled as "Catalan area". Note that all of these labels are taken verbatim from the 157 source text and should never change.
158
Because they come from the same source, these two period definitions are grouped into a period 159 collection. The bibliographic metadata for the source article is associated with this period collection.
160
(In the event that a source defines only a single period, then the period collection will be a singleton.)
161
Note that belonging to the same period collection does not imply that period definitions compose a was originally defined in English, the alternate label may make make minor changes for consistency.
173
For example, the Belarte's aforementioned definition of the "Classical Iberian Period" period is given 174 an alternate label of "Classical Iberian", removing the word "Period" for brevity and consistency with 175 other definitions. Next, the specification of temporal start and end points is standardized by adding ISO 176 8601 lexical representations of proleptic Gregorian calendar years 4 : -0399 for "400 BC" and -0199 for ].
255
INTERPRETATION AS LINKED DATA
256
We have taken pains to make it easy to work with the PeriodO dataset. In particular, we have tried to make source is mapped to the DCMI source term, and the various properties in the bibliographic description 273 of the source are also mapped to the appropriate DCMI terms. Finally, the relation between a period 274 definition and its geographical extent is mapped to the DCMI spatial term.
275
The relationships between a period definition and the start and end of its temporal extent are respec-276 tively mapped to the OWL-Time intervalStartedBy and intervalFinishedBy properties.
277
This implies that a period definition, in addition to being a SKOS Concept, is also an OWL-Time
278
ProperInterval (an interval of time having non-zero duration). Importantly, this also implies that sources specified endpoints at a more granular level than year. However, we expect to have finer-grained 292 values as we add periodizations of more recent history. At that point we will need to decide upon a unit of 293 representation that makes it simple to compare intervals defined at different levels of granularity. Adding to temporal relevance judgments made by experts. We have chosen not to support these more complex 302 representations at this time because we are focused primarily on representing periods as defined in textual 303 sources. Natural language is already a compact and easily indexable way to represent imprecision or 304 uncertainty. Rather than imposing an arbitrary mapping from natural language to parameterized curves, 305 we prefer to maintain the original natural language terms used. However if scholars begin defining periods 306 with parameterized curves (which is certainly possible) then we will revisit this decision.
307
Modeling provenance
308
To model the provenance of period assertions, we utilized the Provenance Ontology [cite] . We record 309 each patch to the dataset as a prov:Activity. This Activity has prov:startedAtTime and 310 prov:endedAtTime values representing timestamps when the patch was sent and accepted, re-311 sepectively. The activity also has two prov:used statements: one which refers to the specific ver-312 sion of the entire dataset to which the patch was applied (for example, http://n2t.net/ark: 313 /99152/p0d?version=1), and one referring to the patch itself as a prov:Entity. The patch
314
Entity contains a URL to the JSON-Patch file which resulted in the change Activity. Finally, the Activity 315 has prov:generated statements for each of the periods collections and period assertions (implied 316 to be of the type prov:Entity) that were affected by the given patch. Each of these affected entities 317 has a prov:specializationOf statement which refers to the permanent identifier for the period 318 assertion or collection (at no particular version). If they are revisions of an existing entity, they also have 319 prov:wasRevisionOf statements that refer to the version that they were descended from.
320
We defined a changelog at http://n2t.net/ark:/99152/p0h#changelog that represents 321 he sequential list of prov:Activity entities that created the current version of the dataset as an 322 ordered RDF list. In this way, one can reconstruct the origin of each change to the dataset as a whole, or 323 to individual period assertions.
324
Minting Long-term URLs
325
In addition to mapping relationships to well-known vocabularies, interpreting PeriodO as Linked Data 326 requires a way to assign URLs to period collections and definitions. As shown in Figure 1 , period 327 definitions and period collections in the dataset are given short identifiers: p06xc6mvjx2 identifies the 328 definition of the Classical Iberian Period, and p06xc6m identifies the collection to which it belongs. But 329 these identifiers are only useful within the context of the PeriodO dataset; they are not guaranteed to be 330 unique in a global context and, unless one already has the PeriodO data, one cannot resolve them to obtain 331 representations of the entities they identify. URLs, on the other hand, are globally unique and can be 332 resolved using HTTP to obtain representations; this is the core concept behind Linked Data. So, we need 333 a way to turn the short PeriodO identifiers into URLs.
334
To turn PeriodO identifiers into URLs we rely on the ARK identifier scheme (Starr et al., 2012) 
523
To encourage a standardized mapping for all period definitions, we build a simple grammar and parser 524 for date expressions that covered the vast majority of our sample data. The parser takes in a string like
525
"c. mid-12th century" and outputs a JSON string consistent with our data model. This parser also gives 526 a naïve interpretation to descriptions like "mid-fifth century", assigning them to the third of the epoch 527 described according to the conventional segmentation of "early" "mid" and "late." "Mid-fifth century" 528 would, then, be parsed as the range of years 401 to 434. Similarly, we created an autocomplete interface 529 to modern political entities to allow users to enter spatial coverage. These techniques result in a practical 530 approximation of spatiotemporal coverage rather than a complete, unambiguous representation. The 531 interface we created to edit period definitions is shown in Figure 3 .
532
FUTURE WORK
533
After the initial step of gathering period definitions, we hope to gather information on their citation and 534 use. This would include both studying the historical use of attributed period definitions as well as tracking 535 the citation of PeriodO period identifiers going forward. 
CONCLUSION 537
Ultimately, nanopublication is a way to balance the needs of computers for uniformity in data modeling 538 with the needs of humans to fully understand and judge information based on context. As scholars of all 539 disciplines continue to integrate computational methods into their work, the need for this balance grows.
540
This is as true in the humanities and social sciences as it is in the natural sciences. However, different 541 disciplines have different practical concerns, and their use of nanopublications should reflect this fact.
542
Implementors of nanopublication systems (and linked data-producing systems as a whole) should worry 543 about fitting data into precise, minutely-defined models only insofar as it is practically useful for their 544 intended users to do so.
545
Nanopublication is an important trend which accounts for the creation of "data" within a wider PrePrints scholarly context. In this way, it echoes old ideas about hypertext which respect the importance of
